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Moment Transmitter

1. \ |design an actuator or drive system for the Bahn-
modell, which had been developed by the Germans on the island of
Gorodomlya. The actuator consisted of a pailr of moment transmitters
(Moment geber) designed to conform to the following specifications:

25X1

a. Torque or torsiocnal moment of at least four kg cm for a pair of
transmltters, :

b. Diameter of the movable part of the actuator was not to excesd
400 mm,

¢. Diameter of the complete unit was not to exceed 550 mm, .

d. Rotary moment was to be constant across the entire travel
(plus-minus 20 degrees) of the movable coil.
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e« No sliding parts were to be incorporated into the unit.

f. The movable coil was to be designed for a maximum current
of I = 50 ma and V = 250 volts,

g€+ An auxillary direct voltage of V = 120 volts was to be
uged for the exciter coils. :

The Unipolar work principle was chosen for the moment trane-
mitter since this system, by virtue of its specific construction,
offered the greatest prospects for a comstant rotary moment.

It was predetérmined that the rotation angle would not be
excessive. In the Unipolar system, the core, ocurved in the
shape of an arc secton formed one pole, and an identically
formed pole arc formed the second pole of the magnetic system.
A free swinging coll encircled the core. The core therefore
move: in a field between the core and the pole arc. If a cur-
rent I_ passed through the coil, the Goll moved il the current
directfon %o either one side or the other with a force which was
directly proportional to the coil current I_. The moment

which effected the rotary system of the Bahnﬂodell was computed
according %o the Biot-Savart Law:

o ¢ 10~7

MD 1.02 x BL x W x lw x I’ x a x 10 Kg om.
Where: ’ :

BL equals the induction in'air cavity (or srace)

W equals the number of windings

. 1. equals the median w1nding length (1ength of average
- winding) in ¢m

»Is equals the coil current in amperes
a equals the length of lever arm in om

As shown in the drawing. [Tée sketch on p. 457 the swinging coil
moves in a epace between the rectupgular pole core and the U-
formed pole arc. The exciters are arranged between the pole

arc and the megnetic return (yoke arc). The swing%ng core is
divided into two halvee which are inolined at a 15 angle in
order to sonform to the curved formed air gep. BEach half of the
coil contains two windings, easoch winding having 2,500 turns
(wire diameter 0.1 mm). The ooil bobbin was built as light

ag possible in ar der to decrease the added inertia moment.

In arder to eliminate possible eddy currenta, no metal parts
were uged for the portion of the coil which moved in the air
gap. The following prerequigites govern this particular Teature
of the.unit: :

a. EqualTair gap induotion along the entire pole arocs that is,
©  equal alr gap distances between the core and pole arc at
every point. .

b. Inductions must lie below the break of the magnetization
ourve in the core and in the pole arc.

= 5,000 geuss (measure of magnetization) was established for
tﬁb induotion air gap. The cors, pole aro, and yoke &arc wers
dimensioned in such a manner that the induction in these parts .
lay below 8,000 gauss, |

‘ ‘ 25X1

I

SECRET

Sanitized Copy Approved for Release 2010/05/28 : CIA-RDP80-00810A001100320004-0



" LA

Sanitized Copy Approved for Release 2010/05/28 : CIA-RDP80-00810A001100320004-0

SECI;ET . 25X1

[

5. The torsion moment of a pair of transmitters which were built
: into the Bahnmodell was approximately 7.2 kg. cm. as opposed to
1.1 kg. cm. obtained by former design. The torsion moment
~ which was developed from the transmitter was accurate to a
plus-minus 1.5% constant in an angle range of approximately
Plus-minus 23". After satisfactory tests were run on the moment
transmitter, it was installed in the Bahnmodell. |
[ [ . 25X1
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